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ABSTRACT
France, Germany and Italy, to take the three largest economies in continental Europe, have
large and ailing pay-as-you-go public pension systems, very thin capital markets, and low
capital performance.  Taking Germany as an example, we show that these three issues are
closely linked.  Specifically, we argue that pension reform, via a change in portfolio composi-
tion of households and a strengthening of corporate governance through institutional inves-
tors, can have important beneficial side effects in terms of capital efficiency and total factor
productivity.  Discussions about pension reform should therefore be broader than the narrow
debate on how to diffuse the future financial strain caused by population aging.  We suggest
that looking at pension reform and capital market problems together sheds additional and new









1PENSION REFORM, SAVINGS BEHAVIOR AND CORPORATE
GOVERNANCE
by Axel H. Börsch-Supan and Joachim K. Winter
1. Introduction
France, Germany and Italy, to take the three largest economies in continental Europe,
have large pay-as-you-go public pension systems that face severe problems due to population
aging.  As computed by the International Monetary Fund (Chand and Jaeger, 1996), the size of
the public pension systems as a percentage of GDP will increase by about 50 percent from
1995 to 2030 in France and in Italy, and almost double in Germany, if benefits will stay as
they were in 1992, see Table 1.  If the additional expenditures were financed solely by contri-
butions, they will rise approximately in proportion.  Expressed as a percentage of the wage
bill, French workers would then pay 38 percent to their pension system in the year 2030 rather
than 24 percent in 1995.  In Germany, the contribution rate would rise to 41 percent, and in
Italy even 62 percent of the wage bill.  If the additional burden were financed solely by debt, it
would exceed 100 percent of GDP in France, 115 percent in Germany, and even 180 percent
in Italy by the year 2035.  Similar numbers were published by the OECD (Rosevaere et al.,
1996).
The main reason for the public pension problem, demographic change, is well known
and has been documented extensively, e.g. OECD (1988) and World Bank (1994).  Population
aging will increase the number of beneficiaries per contributor, e.g. in Germany by about 100
percent.  The demographic problems have been exacerbated by a strong decrease in labor
force participation due to early retirement, unemployment, and a shift to jobs that escape so-
cial security taxation. This labor force participation decline can at least partially be attributed
to the negative incentive effects of the public pension systems in these countries (Gruber and
Wise, 1999; Schnabel, 1999a).
France, Germany and Italy also have very thin capital markets in the sense that only
few households are direct owners of productive capital.  French, German and Italian savers
hold a considerable lower share of stocks than Anglo-Saxon households.  As a result, stock
market capitalization is low in these three countries.  At the same time, the role share of pen-
sion funds is only minor, see Table 2.
2Table 1: Public pension systems
1995 2010 2030
France
   Pension expenditures  (%GDP) 12.5 12.6 19.4
   Equilibrium contribution rate a  (%wage bill) 24.3 24.4 37.7
   Fiscal deficit b  (%wage bill) 0.5 0.6 100.5
Germany
   Pension expenditures  (%GDP) 10.0 11.0 18.4
   Equilibrium contribution rate a  (%wage bill) 22.6 24.7 41.1
   Fiscal deficit b  (%wage bill) (1.1)c 8.8 115.6
Italy
   Pension expenditures  (%GDP) 16.0 15.2 23.3
   Equilibrium contribution rate a  (%wage bill) 42.6 40.4 61.9
   Fiscal deficit b  (%wage bill) 0 29.9 186.8
Notes: a) Contribution rate in percent of wage bill if increase in pension expenditures is financed solely by contribu-
tions. b) Deficit if increase in pension expenditures is solely financed by debt. c) Surplus.
Source: Chand and Jaeger (1996).






   Stock market capitalization
   (%GDP)a
26.3 22.9 21.4 96.5 87.0 55.1
   Share of stocks held by households
   and institutional investors (%)b
6.5 11.4 8.3 - 59.8 43.4
   Size of pension funds  (%GDP)c 4 3 4 92 77 62
   Share of pension funds
   (%household assets)c
3 2 2 - 25 20
Sources: a) World Bank, 1998, Table 5.2; b) OECD Financial Accounts; c) Bank for International Settlements
(1998), Table V.5.
Finally, France, Germany and Italy have low capital performance as measured by
capital productivity and various rates of return.  International comparisons of these statistics
are difficult and controversial.  Nevertheless, taking all the evidence together, a clear picture
emerges which is summarized in Table 3.  Companies in France and Germany have substan-
tially lower capital productivity and return on investment than U.S. companies achieve. Many
authors claim that an important cause for this underperformance is weak corporate governance
3(see, e.g., Börsch-Supan 1999, Mueller and Yurtoglu 1998, Wenger and Kaserer 1997).  The
financial underperformance is correlated with total factor productivity, see last row of table 3.
Table 3: Capital performance (in percent of U.S. performance)
France Germany Italy
   Aggregate return on investment a 71 70 58
   Mean return on investment (firm sample)b 64 59 40
   Median return on investment (firm sample)b 78 82 51
   Market sector capital productivityc 72 67 -
   Total factor productivityd 82 81 84
Sources: a) Mueller and Yurtoglu (1998), Table 2. b) ditto, Table 5. c) Börsch-Supan (1999b), Table 3. d) C
omputed from Hall and Jones (1996), Table 9.
This paper proposes to study the three issues of pension reform, saving behavior and
corporate governance together.  The paper is not of the Introduction-Model-Results-
Conclusions type.  Unfortunately, research on these issues is not yet so far.  Rather, the paper
collects bits and pieces of suggestive evidence in order to set out a research agenda and to
change the focus of the current debate on pension reform.  The bits and pieces of suggestive
evidence lend themselves to the interpretation that pension reform, via a change in portfolio
composition of households and a strengthening of institutional investors, can have important
beneficial side effects both in terms of capital efficiency and total factor productivity.
Consequently, we argue that discussions about pension reform should be much broader
than the narrow debate on how to diffuse the future financial strain caused by population ag-
ing.  Our line of argument is as follows.  The lack of relatively aggressive pension funds in
France, Germany and Italy has left corporate governance diffuse and thus lowered capital pro-
ductivity.  At the same time, few households in these countries hold financial assets with at
least some minimal ownership rights.  Those assets are highly concentrated among few
households, much more so than in countries in which a substantial share of retirement income
is financed through pension funds.1  Pension reform towards a higher degree of prefunding
can therefore strengthen corporate governance, increase capital productivity at constant or
even increasing labor productivity, and therefore increase total factor productivity.
                                                
1
  We use the word pension fund in the literal sense and strictly distinguish it from unfunded (pay-as-you-go financed) pen-
sion systems.
4The paper also sheds additional light on the ongoing debate of advantages and disad-
vantages of pay-as-you-go (PAYG) and fully funded (FF) pension systems.  It is well known
that in steady state funded pension systems are advantageous relative to PAYG pension sys-
tems whenever the interest rate exceeds the growth rate of the wage bill (Aaron 1966).  The
latter always holds unless the economy is dynamically inefficient.  This is never the case if at
least one factor of production is in finite supply, e.g. land (Homburg, 1990).  Advantageous
relative to a PAYG system means macroeconomically efficient in the sense that a funded pen-
sion system creates a higher capital stock which in turn increases output and consumption.
However, these well-known propositions are of little help for an economy which al-
ready has a PAYG pension system.  Such an economy has to pay back its implicit debt (which
had financed the first generation of beneficiaries) before being able to enjoy the advantages of
a FF system.  Paying back this implicit debt implies a consumption loss – the so-called transi-
tion burden.  In a simple Solow economy with a fixed technology, the consumption loss due to
the transition burden is exactly equal to the consumption gain that will be achieved through
the higher capital stock in a FF pension system.  This equivalence result goes back to Aaron
(1966) and is most clearly stated in Pestieau (1996).  The result also holds under more general
conditions, e.g., when pension benefits must be financed by distorting payroll taxes that are in
proportion to pension benefits (see Brunner 1994, 1996, and Fenge 1995, 1997).2  There is a
crucial condition for the equivalence result in these papers, namely a fixed technology.  The
point of this paper is that this condition will not hold under a fundamental pension reform.  To
the contrary: the production process in an economy will change when the pension system is
altered from PAYG to FF.  Specifically, following the line of argument given above, total
factor productivity will increase due to tighter corporate governance.  This opens the possibil-
ity for efficiency gains from a (partial) transition from PAYG to a FF pension system in spite
of the transition burden.
The paper uses Germany as an example.  It is a suitable example because Germany
will have a particularly severe aging problem and because Germany is the country that gave
the Rhine model of corporate governance its name.  The paper is structured as follows.  In
Section 2, we sketch the pension problem in Germany, discuss its potential solutions, and
compute the size of the capital stock generated by a realistic transition to a partially funded
                                                
2
  If the system is intragenerationally redistributive (i.e., benefits and contributions are not proportional within a given co-
hort), the equivalence result does not hold, and there are first order efficiency gains from a PAYG to FF transition, see Feld-
5system.  The potential magnitude of capital stock changes is an important factor as it shows
the leverage of pension reform for changes in capital market structure and macroeconomic
performance.
The sequel of the paper then explores how the German pension system has shaped the
supply and the demand side of the German capital market.  Section 3 delivers a picture of
German households’ saving behavior, in particular portfolio choice, links it to the pension
system, and compares it to other countries and the situation after a transition to a partially
funded system.  In Section 4, we describe corporate governance in Germany and give evidence
for its weak performance, again linking it to the omnipresent public pension system.  We can-
not predict how corporate governance in Germany will change if Germany were to move to a
partially funded pension system because Germany has never experimented with funded pen-
sion systems since World War II.  We therefore rely on international evidence to correlate
pension funds with corporate governance.  Section 5 summarizes and concludes.
2. Public pension reform in Germany
In this section, we show that Germany’s public pension system faces severe problems,
that these problem can hardly be solved within the current PAYG financing framework, and
that a partial transition to a funded system is possible in a way that does not generate an ex-
cessive burden for the transition generation but will have sufficient leverage on the capital
market to change corporate governance in Germany.
Germany has one of the typical contribution-based PAYG systems that are the domi-
nant financing mechanisms of old-age social security around the globe (Gruber and Wise,
1999).  The German system is very monolithical, covering almost all workers and providing
almost all retirement income in a single system with relatively transparent rules.3  Until re-
cently, it has been successful in providing a high and reliable level of retirement income.  It
has survived two major wars, a major depression, and more recently, unification.
However, times have changed, and a flurry of reforms since 1992 has not succeeded in
stabilizing contribution rates, public support, and system enrollment.  In addition to matura-
                                                                                                                                            
stein and Samwick (1998) and Kotlikoff (1998).  We separate distortions created by intragenerational redistribition in the
pension system from the core of the PAYG-FF transition debate because they can easily be offset by other taxation.
3
  For a detailed description of the system, see Börsch-Supan and Schnabel (1999).  A critical evaluation of the micro- and
macroeconomic features of the German public pension system can be found in Börsch-Supan (1999a).
6tion,4 there are two main reasons for the increasing difficulties of the German public pension
system: negative incentive effects on labor supply and the problems of demographic change
mentioned in the introduction.  Both problems are easier to address with a higher extent of
prefunding.
Negative incentive effects
Negative incentive effects on labor supply are created by the lack of actuarial fairness
in the German PAYG pension system.  This has been described in detail by Börsch-Supan and
Schnabel (1999).  The German social security system tilts the retirement decision heavily to-
wards the earliest retirement age applicable because the failure to adjust benefits in an actuari-
ally fair manner creates a loss in unfunded social security wealth when a worker postpones
retirement.  This loss is large relative to the labor income that could be earned when working
longer and exceeds 50 percent of the latter.5  It will still be in excess of 20 percent in 2004
when the 1992 pension reform will have been phased in.
The resulting effect on early retirement has been estimated by several formal
econometric analyses (Börsch-Supan, 1992; Schmidt, 1995; Siddiqui, 1997; Börsch-Supan,
1998b).  The estimated reduction in the average retirement age ranges from 2.5 to 3.5 years.
Since average life expectancy of a male worker at age 60 is about 18 years, the earlier retire-
ment age amounts to an increase in pension expenditures of about 17 percent.  The effect is
smaller, but still significant, for women.
Similar incentive effects exist in almost all PAYG systems in the industrialized coun-
tries (Gruber and Wise, 1999) and are often even stronger in developing countries (Börsch-
Supan, Palacios and Tumbarello, 1999).  Actuarial fairness is not easy to achieve in a defined
benefit system such as PAYG pension systems because it requires a forecast of life expectancy
one generation ahead.  Moreover, adjustments to the relation between benefits and contribu-
tions are subject to the political process, and many studies have shown that this process is
typically dominated by the beneficiaries at the expense of the contributors (Browning, 1985;
Verbon, 1988), making actuarial fairness hard to achieve in practice.
                                                
4
  The German public pension system reached maturity only very recently.  The German retirement insurance was a fully-
funded system until one generation ago.  During the Great Depression and after World War II, the capital stock of the retire-
ment insurance was severely eroded.  After a long and arduous debate, the German Bundestag decided in 1957 to convert the
system gradually to a pay-as-you-go scheme.  The remainder of the capital stock was spent by 1967.  Since then, the German
system is purely pay-as-you-go with a small reserve that is about one month of expenditures in early 1999.
5
  Change in present discounted value of pension wealth when postponing retirement by one year, divided by net earnings.
7The German public pension system also exerts other important incentive effects, most
notably on private retirement saving.  German public pensions have a high replacement rate,
generating net retirement incomes that are currently about 70 percent of pre-retirement net
earnings.6  This is substantially higher than, e.g., the corresponding United States net re-
placement rate of about 53 percent.  In addition, the German retirement insurance system pro-
vides generous survivor benefits that constitute a substantial proportion of total unfunded pen-
sion wealth, and disability benefits at similar and sometimes even higher replacement levels
than old-age pensions.  As a result, public pensions are by far the largest pillar of retirement
income and constitute more than 80 percent of the income of households headed by persons
aged 65 and older, while funded retirement income, such as asset income from private saving
or firm pensions in which the employer saves on behalf of the worker, plays a much smaller
role than, e.g., in the Netherlands or the Anglo-Saxon countries.
Population aging
Population aging is particularly severe in Germany.  According to Bos et al. (1994),
the proportion of German elderly will increase from 21 percent in 1995 to 36 percent in the
year 2035, the highest share among the industrialized countries.  While the OECD projects an
increase from 20.6 percent in 1990 to 39.2 percent in 2030 for its European member countries,
the German old age dependency ratio will far more than double from 21.7 percent in 1990 to
49.2 percent in 2030.7  As a consequence, the German social security contribution rate, 20.3
percent of gross income at the beginning of 1999, would reach about 32 percent of gross in-
come at the peak of population aging in 2035 if the current replacement rate were maintained
and the current age-specific labor force participation rates would remain as they are now
(Börsch-Supan, 1998a).8  Official estimates range between 26 percent and 29 percent, assum-
ing considerable adaptation of the retirement age, the replacement rate, female labor force
participation, an optimistic view about future labor demand, and a pessimistic view about the
development of life expectancy.9
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This replacement rate is defined as the current pension of a retiree with a 45-year average earnings history divided by the
current average earnings of all dependently employed workers.  This concept is different from the replacement rate relative to
the most recent earnings because these are usually higher than the life-time average.
7
  OECD, based on World Bank projection by Bos et al. (1994).  The OECD dependency ratio relates persons age 65 and
older to persons between ages 15 and 64.  Very similar projections for Germany in Bundesministerium des Innern (1996).
8
  These estimates are considerably lower than the IMF estimates in table 1 for various reasons.  Two reasons are important.
First, almost 25 percent of pension benefits are paid by general taxes included in table 1 but are not contributions.  Second,
table 1 does not account for pension reforms enacted after 1992 that reduced benefits.
9
  Prognos (1995, 1998).
8Population aging is therefore a serious threat to the stability of the German public pen-
sion system, and particularly so because the share of social contributions in total labor com-
pensation is already about 50 percent and is viewed as an obstacle to German competitiveness.
Reforms are currently concentrated on changes within the financing framework of the current
PAYG system.  We will discuss such parametric reforms first and then direct our attention to
a more fundamental reform because we will see that no single policy change within the fi-
nancing framework of the current PAYG system can keep the contribution rate at its current
(already high) level without severely reducing benefits.
Parametric reform
An increase in the retirement age is the most powerful route to simultaneously
increasing the number of contributors and decreasing the number of beneficiaries.  In light of
a prolonged life span, increasing the active part of it appears to be a rather natural option.
Current retirement age is rather low in Germany, about age 59.5 in 1998.  Several changes in
the law and its implementing statutes in the wake of the 1992 pension reform attempts to
change this.  First, the window of early retirement will be shifted by 2 years.  Second, normal
retirement age will be age 65 for all workers, raising it by 5 years for women.  Third, disability
requirements have been tightened.  Official estimates put the induced change in retirement age
at about 3 years.10
While all this might help, there are two important caveats.  First, it is by no means
clear that legislative changes translate in actual behavior.  Although the reaction to a decrease
in the legal early retirement age has been impressively  quick (see Börsch-Supan and Schna-
bel, 1998), the elasticity with respect to easing a system does not need to be symmetric to the
one when the system is tightened.  Prognos (1998) assumes that a third of the workers will
escape to disability.  This may well be an underestimate as disability has over and again
proved to be a door that is hard to close, e.g. in the Netherlands and the United States.  The
high uptake of disability before flexible retirement was introduced in 1972 points out that this
may happen again also in Germany.
Second, a shift in the average retirement age by a few years will not suffice to stabilize
the contribution rate.  In order to fully compensate for the effects of population aging, the av-
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  Implicit in Prognos (1998) and Hain and Müller (1998).
9erage retirement age has to increase by about 9.5 years to age 69.11  This is a huge shift into
ages in which morbidity is increasing and productivity decreasing, and a shift that presupposes
a sufficiently flexible labor market in order to absorb the additional labor supply.
An increase in female labor force participation is another frequently mentioned
mechanism that might help to reduce the retirement burden.  Again, there are several draw-
backs.  First, increasing female labor force participation is not a trivial policy exercise and
requires structural changes in German daily life.  Second, the effect is small and temporary.
Even if female labor force participation would reach the level of male labor force participation
within the next decade, the social security contribution rate in 2035 would be reduced by only
about a third.  The effect will only be temporary because the additional female workers will
eventually claim pensions, equalizing the ratio of beneficiaries to contributors by about the
year 2050 to the ratio that prevailed before the change in female labor force participation.
Finally, the additional labor must substitute leisure to be a genuine enlargement of the labor
force.  If instead non-market (household) labor is only relabeled as market labor, the change is
simply a contribution increase for two-worker households.
Migration is another potentially powerful mechanism to alleviate the effects of popu-
lation aging.  In theory, the influx of young immigrants can fully compensate for population
aging.  In practice, this policy faces a host of problems.  First and again, the domestic labor
market has to be sufficiently flexible to absorb immigrant workers and provide the necessary
training.  Given the current high unemployment rates, there is a serious short-run limitation on
absorption.  Second, the numbers have to work out.  To fully compensate for population aging
in Germany, about 800,000 persons (workers and family) have to immigrate annually into
Germany from now on through the year 2035, assuming the current age structure of immi-
grants which are on average about ten years younger than the resident population. 800,000
persons are about 2.5 times the current net immigration which is already high in international
standards.
Finally, the projected increase in the contribution rate could be offset by an equipro-
portional decrease in the replacement rate.  This partial default on benefit promises would
reduce the net replacement rate to about 47 percent of net wages.  Since retirees will most
probably not be content with such a significantly lower retirement income and are likely to fill
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  Börsch-Supan (1998), based on simulations with a detailed demographic and employment projection model.
10
the resulting pension gap by their own savings, such a reduction would be a disguised step in
the direction of a funded pension system.
Because no single policy instrument within the PAYG financing framework can stabi-
lize the contribution rate to the German public pension system if the current generosity of
benefits were maintained, the current policy in Germany adds many patches to the current
system in a piecemeal approach that is exemplified by the 1992 and 1999 reforms and the
many small modifications in between.  These fixes include downsizing the system by de-
creasing benefits, increasing the retirement age, tightening the eligibility for disability pen-
sions, and hoping for an increase in female labor force participation and some help from mi-
gration.  As pointed out, these fixes require considerable additional absorption in the labor
market and nevertheless include a partial default on benefit promises.
There is an additional and more fundamental problem with simply patching up the cur-
rent PAYG system.  The patches aimed at stabilizing the contribution rate massively reduce
the implicit rate of return of the PAYG system.  If the reforms and modifications between
1992 and 1999 were successfully enacted, benefits will be reduced by more than 10 percent
while contributions will increase to about 25 percent of gross wages (Prognos, 1998, assuming
that induced increase in labor supply will be completely absorbed in the labor market).  Low-
ering benefits and at the same time increasing contributions will make the PAYG system less
attractive, and thereby increases the incentives to evade from the system.  The stabilizing
patches thus in itself are potentially destabilizing by decreasing the contribution base.
Schnabel (1998) has computed projected internal rates of return of the German pen-
sion system.  He related the flow of life-time contributions of a worker to the flow of expected
pension and computed the rate of return that equalizes the present values of both flows.
Workers who retired ten years ago received an implicit return on their contributions of 3.5
percent in real terms.12  This may be considered adequate.  Since then, the rate of return has
sharply decreased.  The cohort born in 1945 receives a real return of only 1.8 percent.  The
real rate of return for the 1980 cohort which retires around the year 2040 are about 0.3 percent
if age-specific employment rates remain constant and increases in life expectancy will be
modest.  If instead life expectancy increases at the same pace as it has during the previous
decade, real returns will become negative.
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  More precisely: return of the cohort born in 1930.
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Fundamental pension reform
The expected low rates of return of a patched-up PAYG system make more decisive
steps towards prefunding not only economically but also politically attractive.  However, not
the entire PAYG system can be funded.  Nevertheless, since the Bismarckian German public
pension system has comparably few redistributive features and a relatively large share of the
system is actual insurance, it is easier to privatize than Beveridgian systems such as the UK
pension system.  Estimates of the share of pensions that are pure transfers range between 20 to
40 percent (mainly topped-up pensions by a minimum retirement income mechanism and pen-
sion points earned while in education or while raising children), leaving 60-80 percent of pen-
sions available for potential privatization in a multipillar system.  There are also other reasons
to be conservative in the degree of prefunding.  PAYG systems have a built-in insurance
against inflation and secular capital market failures.  Since Germany has experienced the dis-
astrous effects of hyperinflation and stock market crashs in a rather dramatic way, Germans
are probably willing to pay a high premium for this insurance, reflected in poor rates of return.
The transition costs to a degree of prefunding that might be palatable to the German
public, say 50 percent, are relatively modest, even if they are burdened onto a single genera-
tion.  Börsch-Supan (1999c) proposes a scheme in which, ten years after announcement of the
transition, each cohort finances a linearly increasing share of pension income by prefunding.
This scheme does not resort to recognition bonds or similar devices that stretch the transition
costs over several generations as, e.g., proposed by Feldstein and Samwick (1998).  The tran-
sition costs are in the order of 2 percent of gross income, thus considerably smaller than the
expected increase in the contribution rate if the PAYG system were maintained at its current
generosity which is estimated to be at least 12 percent, from currently 20.3 percent to roughly
32 percent at the year 2035. Benefits from the transition accrue for cohorts born after 1980
who will then face a much reduced contribution rate of about 20 percent.
The capital stock needed to finance 50 percent of current retirement income depends
on the rate of return on the capital market, and ranges from about DM 130,000 to DM 150,000
per worker (including disability and survivor insurance at current probabilities) for a 4.0 per-
cent and 5.5 percent real rate of return.13  The number of retirees, currently about 17 million,
will increase to about 20 million retirees in the year 2010 and peak at slightly above 25 mil-
12
lion in the year 2035, see Table 4.  This adds up to a total capital stock invested in pension
funds of between DM 3-4 trillion, which is about one third of the current stock of gross fixed
capital.  There may be some substitution from other savings to retirement savings, but it is
unlikely that this substitution is large since a substantial part of German saving appears to be
saving for homeownership which is unlikely to change much.  Precautionary saving may even
increase, while saving for intergenerational transfers is more likely to decrease in response to
introducing a higher degree of self-provided retirement income.  In any case, the share of pen-
sion funds in total productive capital would become substantial (and even larger under sub-
stitution) and is sufficiently large to change to nature of Germany’s capital markets.
Table 4: Partial transition to a funded system in Germany
1998 2010 2020 2030 2040 2050
   Number of pensioners (million) 17.0 19.9 22.5 24.8 24.7 23.7
   Contribution rate under current
   PAYG system (1992 legislation)
20.3 23.0 26.2 30.3 32.0 33.0
   Contribution rate to PAYG part of
   system under 50% transition
20.3 22.9 24.4 24.5 23.1 21.7
   Saving to funded part of system
   as percent of gross earnings
0 3.2 2.8 2.3 2.1 2.1
   Resulting capital stock for worker
   retiring this year (in 1999 Euro)
0 6,800 40,900 68,000 68,000 68,000
   Total capital stock in pension funds
   as percent of GDP
3 11 55 97 96 92
Source: Authors’ calculations, based on model detailed in Börsch-Supan (1999c).  Calculation assumes a 5.0
percent rate of return.  The transition is announced on 1.1.1999 and starts on 1.1.2009, proceeding by 1/40 of the
partial transition each year from 2009 to 2049.  Amounts in last two rows are based on 1998 GDP, assuming that
productivity growth equals consumption growth.
3. Saving Behavior in Germany
This section investigates the supply side of the capital market and delivers a picture of
German households’ saving behavior.  It argues that the observed savings patterns are strongly
influenced by the current public pension system.  By the same token, we anticipate a distinct
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  The real rate of return for government bonds during the last 20 years was about 4.2 percent (Deutsches Institut für Alters-
vorsorge 1998).  The real rate of return of a portfolio of all assets that entered the German business sector 1975-1994 was 7.4
percent, see Figure 5.
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change in savings patterns in Germany if the German public pension system were to be re-
formed in a fundamental sense as outlined in the previous section.  In particular, a (partial)
transition to a funded pension system is likely to change how saving is related to age and how
households select their portfolios.
Figure 1: Financial saving by age group, Germany, 1993
Note: Household data from the Einkommens- and Verbrauchsstichprobe (EVS). All figures in DM.
Source: Börsch-Supan et al. (1999).
Life-cycle saving patterns
Börsch-Supan, Reil-Held, Rodepeter, Schnabel and Winter (1999) have analyzed sav-
ing and consumption patterns of German households, using data from the Einkommens- and
Verbrauchsstichprobe (EVS), the equivalent of the U.S. Consumer expenditure survey. Their
central finding is that observed age-consumption profiles are very different from those pre-
dicted by the pure life-cycle theory.14 This can be seen from Figure 1 which shows, by age
group, financial saving in the 1993 wave of the EVS.15 The striking difference between mean
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  Similar results have been obtained earlier by Stahl and Börsch-Supan (1991) and Börsch-Supan (1992), using the 1978
and 1983 waves of the EVS. They focused on saving and consumption decisions of the elderly.
15
  Financial saving is defined as the sum of deposits into, less withdrawals from, savings account, mutual money market
accounts, and other money-like investements; net purchases of bonds; net purchases of stocks; net contributions to whole life





















and median saving, and the hump-shaped age pattern (in particular for the median and the
third quartile) are the main features of the data.
One might argue that the cross-sectional results depicted in Figure 1 are confounded
by cohort effects.  However, Figure 2 which picks the 1993 mean profile and adds those from
the earlier waves, shows that the life-cycle shapes remain roughly similar.  In particular, there
is no significant negative saving in retirement, in stark contrast to the predictions of life-cycle
models.  The sample covered by the EVS does not include the elderly living in institutions, so
there might be a bias towards households which are less likely to dissave.  However, Börsch-
Supan (1992) shows that this bias cannot explain the observed pattern at the prevailing rates
of institutionalization.
Figure 2: Financial saving by age group, Germany, 1978-1993
Note: Household data from EVS, waves 1978-1993. All figures in DM and in 1993 prices.
Source: Börsch-Supan et al. (1999).
                                                                                                                                            
tary contributions to indiviudal retirement accounts and pension funds; and the net change in consumer loans. Adding real
saving (notably housing wealth) does not alter the qualitative picture because housing equity is not reduced in old age.  In
















The absence of negative saving during retirement can be seen even more clearly by
looking at  saving rates (i.e., the ratio of total saving and income, where total saving is based
on the residual of income and expenditures in each year). Because mean saving rates are very
sensitive to measurement error, we report median saving rates, again taken from the four EVS
waves 1978–1993, see Figure 3.  The hump-shaped life-cycle pattern disappears almost com-
pletely, and saving rates remain positive, and even increase, in retirement.16













Note: Household data from the Einkommens- and Verbrauchsstichprobe (EVS).
Source: Börsch-Supan et al. (1999).
There are several explanations for what might be called the German old-age saving
puzzle, all linked to the pension system.  First and foremost, the high replacement rates of the
German public pension system make additional private retirement income largely unnecessary
as pointed out in Section 2.  Thus, saving for retirement, the only motive under the pure life-
cycle hypothesis, cannot be the main savings motive in Germany.  In fact, Schnabel (1999b)
shows that in Germany retirement is not a time of scarce resources for current generations of
pensioners.  Rather, due to rising productivity and double indexation of pensions to gross
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  This effect is somewhat weaker if we compute savings based on flow measures, but saving rates still remain positive
throughout the life cycle.
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wages, retirement income has been above average income during working life for cohorts
born before 1930.17  If other saving motives, such as precaution and intergenerational trans-
fers, are more important than retirement saving, age-saving profiles are likely to be much
flatter than under the pure life-cycle hypotheses.  Indeed, Börsch-Supan and Stahl (1991),
Börsch-Supan (1992), and Schnabel (1999b) find that after retirement, consumption remains
low and there are high inter vivos transfers as well as positive savings.
Börsch-Supan and Stahl (1991) provide a complementary explanation.  They argue
that due to deteriorating health conditions, the elderly are simply less able to spend as much as
they would need to make saving negative.  Again, root cause is the high annuitized pension
income which cannot be borrowed against even if the decline in health were anticipated.
While it may be suggestive and plausible that the deviations of saving patterns in
Germany from those predicted by the life-cycle hypothesis are generated by the omnipresent
German public pension system, the argument is vulnerable because we lack a counterfactual.
International comparisons across countries with differing mixtures of PAYG and funded pen-
sion systems might help to overcome this problem, but comparable saving data is scarce due
to the many measurement problems in international comparisons.  The volume edited by Po-
terba (1994) provides cross sectional data for six OECD countries, see Figure 4, which sug-
gest that the hump-shaped life-cycle savings pattern is most pronounced in the U.S. and Can-
ada where the replacement rates of the public PAYG pension systems are lower than in conti-
nental Europe.
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  This holds for (equivalized) household income and even more so for per capita income.
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Note: Household savings as percentage of disposable household income.
Source: Assembled from Poterba (1994).
If most of the high saving in retirement that is currently observed in Germany is
caused by the (in part unexpectedly) generous retirement benefits from the PAYG pension
system due to the rapid growth of the economy in the post-war period, we should expect
changes in saving patterns in the future.  Growth rates have declined and the dependency ratio
is deteriorating rapidly.  As described in Section 2, this implies that the current generosity of
the PAYG system is unlikely to prevail.  This will revive the retirement motive for saving.
Hence, saving rates among the young will increase to accumulate retirement savings, and
saving rates among the elderly will decline sharply, because they will dissolve their retirement
savings.
Portfolio composition
The German PAYG public pension system appears also to have shaped the composi-
tion of household financial wealth.  Table 5 displays portfolio choice in the 1993 wave of the
EVS.  The important role of whole life insurance as a part of saving for retirement can be seen
from the fact that in 1993, its share in total financial wealth was about a third.  The central
reason for the important role of whole life insurance in German households life-cycle savings
decisions is its favorable tax treatment (see Brunsbach and Lang, 1998, and Walliser and
Winter, 1999). At the household level, saving in whole life insurance is more important than
18
saving in stocks and bonds.18  This fact is also significant for financial markets, as life-
insurance companies are not allowed to invest significantly in stocks, see Section 4, which in
turn is one of the main reasons for thin capital markets in Germany (see Deutsche Bank Re-
search, 1996).
Table 5: Composition of household wealth, Germany, 1978–1993
1978 1983 1988 1993
Savings accounts 15.534 12.224 13.287 11.120 17.5%
Building societies 6.225 5.957 4.998 4.744 7.5%
Stocks and bonds 7.430 8.957 10.381 19.948 31.4%
Life insurance (cash value) 16.719 16.821 22.379 21.141 33.3%
Other financial wealth - 1.811 1.784 6.614 10.4%
Gross financial wealth 45.909 45.770 52.830 63.567 100.0%
./. consumer loans 23.043 28,859 30.266 35.055
Net financial wealth 22.866 16.912 22.563 28.512
Note: Household data from the Einkommens- and Verbrauchsstichprobe (EVS). All figures in DM and in 1993
prices.
Source: Börsch-Supan et al. (1999).
It is highly speculative how this portfolio composition would change under a partial
transition to prefunding as suggested at the end of Section 2.  If there were no substitution
between new retirement saving and current saving, the household saving rate would increase
by between 2 and 3 percent, see Table 4.  If all of this would be channeled into pension funds,
which only recently have been introduced in Germany and still do not receive preferential tax
treatment similar to whole life insurance, pension funds would amount to between 15 and 18
percent of households’ portfolios, comparable to the United Kingdom, the U.S., the Nether-
lands and Switzerland, see Table 6 in the next section.  Substitution between new retirement
saving and current saving would increase this share, but part of new retirement saving may
also be done as whole life insurance.  Households’ direct and indirect exposure to stock mar-
kets then depends on future investment decisions of life insurance companies who only re-
cently began to increase their portfolio share of stocks.  Judging from the international experi-
ence in countries as diverse as the United Kingdom, the U.S., the Netherlands and Switzer-
land, a more prominent role of equities on the supply side of the capital markets seems very
                                                
18
  The majority of stocks and bonds are bonds.  Stocks are less than 10 percent of the average household portfolio.
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likely when more of the German retirement income will be prefunded.  The next section there-
fore looks at the implications for the demand side of the capital market.
4. Corporate governance and pension funds in Germany
The central problem of corporate governance is the alignment of managerial goals with
the interests of the owners who hold the capital.19  In this section, we argue that a higher share
of pension funds in an economy is likely to strengthen corporate governance in the production
sector, with resulting higher returns to investors and higher total factor productivity.
Our argument proceeds in three steps.  We first show that capital ownership structures
in Germany are particularly diluted by cross holdings of banks and non-financial companies
and quite different from the pattern of ownership in countries in which pension funds manage
a major share of the capital.  Second, we link corporate governance and ownership to firm
performance as measured by productivity and rates of return.  Third, we use international evi-
dence to link the size of pension funds to productivity.
Ownership structures
Owners of capital are ultimately households (and the state) but industrial cross hold-
ings and bank ownership dilute this link.  This dilution is particularly pronounced in Ger-
many: German households and institutional investors on behalf of households hold a very low
share of productive capital.  The corresponding share is 11.4 percent in Germany while it is
59.8 percent in the United Kingdom and 43.4 percent in the U.S., respectively.  In turn,
crossholdings of German banks and non-financial companies are very large in comparison to
the Anglo-Saxon countries.  46.8 percent of all shares (measured as gross capitalization) are
held by banks and non-financial companies while this share is only 1.5 percent in the United
Kingdom and 2.5 percent in the U.S., mainly due to legal restrictions. Wenger and Kaserer
(1997) estimate cross holdings to be at least 27 percent of gross capitalization in 1994 and
presumably much more.20
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  See Shleifer and Vishny (1997) for a review of corporate governance issues.
20
  Wenger and Kaserer (1997), p.41.
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Table 6: Pension fund assets
1980 1985 1990 1993 1996
bn $ bn $ % GDP %HH Assets
United States 701 1,606 2,492 3,449 4,752 62 20
Japan - - 343c 460 442 10 4
Deutschland 15 22 52 47 65 3 2
Italien - - 39 34 43 4a 2
United Kingdom 116 224 537 682 897 77 25
Canada 42 75 165 187 242 40 20
Australien - 45d 45 78 100 29a 22
Niederlande 77 105 230 262 363 92 -
Schweiz - 107e 138 148f 189 73b -
Schweden - - 79 71 93 40 38
Notes: a) 1995, b)1994, c)1991, d)1998, e)1987, f)1992.
Source: Bank for International Settlements (1998), Table V.5.
Among institutional investors, pension funds play only a minor role in Germany’s
capital market.  As reported by the Bank for International Settlements (1998), pension fund
assets represented only 3 percent of total GDP in Germany, while in the U.S. and the U.K., the
shares are 57 percent and 77 percent, respectively, see Table 6. Deutsche Bank Research
(1996) provides similar numbers.  There are two main reasons for this.  First, and most im-
portantly, the majority of pension income is provided by the public PAYG pension system, as
has been described in Section 2.  Thus, few households invest in pension funds in the first
place.  Second, mainly due to tax advantages, individual retirement saving is channeled into
whole life insurance, see Section 3.  Life insurance companies are legally barred from invest-
ing more than a small part of their portfolios in stocks – up to about 30 percent of assets for
traditional whole life insurance according to life insurance regulations, but much less in prac-
tice.21  Finally, assets that are accumulated for funded firm pension schemes are currently not
invested in the capital market, but are set aside as capital reserves in firms’ balance sheets,
again because of legal and tax reasons.
                                                
21
  Insurance companies have started to offer other life-insurance products which allow heavy investment in risky assets such
as stocks in recent years, but until now, they claim only a small share of the market.
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As a result, Germany has few institutional investors and stock market capitalization is
very low by international standards, see Table 2 above.  The low capitalization is strengthened
because Germany also provides less venture capital than other countries, in particular the
United States and the United Kingdom, where pension funds provide most venture capital.
Ownership, corporate governance, and firm performance
The pattern of capital ownership in Germany – a small role for households and institu-
tional investors, and a large role of banks and industrial cross holdings – presumably affects
corporate governance in Germany.  Reviews can be found in Baums (1994), Edwards and
Fischer (1994), Franks and Mayer (1995), Hellwig (1997), and Becht and Boehmer (1999).
These papers agree that control rights of German firms are highly concentrated.  Becht and
Boehmer (1999) report that 85 percent of all publicly traded firms have a dominant share-
holder who controls more than 25 percent of the voting rights, in most cases a bank or a non-
financial company.  This control is pronounced by the German proxy voting system which
gives the banking system convenient access to the votes of the dispersed owners in the general
shareholder meetings.
There is less agreement on the impact of the concentrated ownership of shares by
banks and non-financial companies on firm performance.22  In a competitive capital market,
institutional investors such as pension funds may play a major role in disciplining manage-
ment and improving corporate governance.  Competing pension funds need to offer high rates
of return to their clients because clients will switch to better performing funds.  However, this
may lead to short-term considerations that compromise long-term performance.  Porter’s
(1992) seminal criticism of the U.S. corporate governance system concentrates on this point
and recommends several steps towards the German system, in particular a move to universal
banking that is a main reason for the extent of cross holdings in Germany.  Moreover, decen-
tralized ownership may be informationally inefficient as opposed to concentrated ownership
by banks.23
Wenger and Kaserer (1997) strongly object to this view.  They provide evidence that
the degree of bank involvement is negatively correlated with firm performance, using a sam-
ple of large German companies covering 56 percent of market capitalization.  Wenger and
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  This debate goes back to the take-over wave in the U.S. in the 1980s; see Jensen and Ruback (1983).
23
  This argument goes back to theoretical models of financial intermediation by, e.g., Diamond, 1984. See Mayer, 1988, and
Hellwig, 1997, for discussions.
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Kaserer’s widely cited results have credibility because they overcome to a large extent the
primary weakness of the empirical side of the debate, namely the lack of clear cut natural ex-
periments.  Most analyses (e.g., Perlitz and Seger, 1994) lack a counterfactual.  Germany has
never experimented with large institutional investors, and its corporate governance system has
been quite stable over the last decades.  Wenger and Kaserer come fairly close to using proper
exogenous variation in corporate governance because they use a difference-in-difference ap-
proach to link changes in returns to changes in the supervisory board for companies with high
and low bank involvement.
International comparisons are another way to exploit variation in governance struc-
tures.  International comparisons of corporate governance systems and their significance for
firm performance can be found in Franks and Mayer (1990), Prowse (1994), Kaplan (1997),
and Carlin and Mayer (1998). International evidence also permits an assessment of long-term
performance differences.
DeJong (1995), Mueller and Yurtoglu (1997) and Börsch-Supan (1999b) combine both
sources of variation, across countries and across companies, to estimate rates of return on in-
vestment.  Börsch-Supan (1999b) investigates the contribution of capital – more precisely,
capital management and capital utilization – to total factor productivity in West Germany,
Japan and the United States, using data from company benchmarking studies by McKinsey
Global Institute (1996).  Notwithstanding substantial variation across companies and indus-
tries, the market sectors of West Germany and Japan had significantly lower rates of capital
utilization in the early 1990s and created less productive capacity per unit of physical assets
than the United States did.  Börsch-Supan shows that these low rates of capital utilization
were only partially due to high labor costs relative to capital, leading to high capital intensity
at short work hours.  More important for the aggregate result of low capital productivity were
the many cases in which basic managerial goals did not focus managers’ attention on how
productively they were using their assets.  Conversely, a focus on financial performance, es-
pecially prevalent among U.S. firms, did create a clear performance objective that was gener-
ally aligned with productivity.
In order to address Porter’s (1992) criticism of short-termism, Börsch-Supan (1999b)
then looked at the long-run rates of return.  Over the 1974 to 1993 period, U.S. financial per-
formance was significantly better than in Germany, and on average better than in Japan.  He
calculated financial performance by relating the payouts from the corporate sector (interest,
23
dividends and capital gains) to the inflows into the corporate sector (debt and equity) through
the corresponding internal rate of return, including the initial and final stock of financial
wealth.24  Results are displayed in Figure 5.
For the 20 years between 1974 and 1993, the annualized aggregate rate of return was
9.1 percent in the United States compared to 7.4 percent in Germany.  U.S. rates of return also
exceeded Japanese returns on average by 7.1 percent.  These estimates are robust with respect
to changes in definition and computation period for the U.S.-German comparison, while the
high income share to capital in the early 1970s and the Japanese bubble at the end of the
1980s make the U.S.-Japan comparison subject to higher variance.25

















These differences in the long-run rates of return do not support the view by Porter
(1992) that short-termism in the United States compromises long-run financial performance.
The long-run results by Börsch-Supan (1999b) are a reflection of the short-run estimates by
DeJong (1995) and by Mueller and Yurtoglu (1997).  In turn, they are reflected in the persis-
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  The computation is based on the flow of funds data in the OECD National Accounts, augmented by capital gains from
Standard and Poor 500 (U.S.); DZ-Index of all publicly listed companies (Germany); Index of all Section 1 companies listed
on the Tokyo Exchange (Japan). For details, see MGI (1996).
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  However, comparisons that cover the full cycle of bubble boom and burst, i.e., from 1992 onward, and that exclude the
very early 1970s, when Japan’s capital market development was not comparable to the U.S. and Europe, yield a return differ-
ence between U.S. and Japan that is even larger than that between the U.S. and Germany.
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tence of total factor productivity difference between Germany and Japan versus the United
States (about 15 percent lower in Germany, 40 percent in Japan for the 1991-1996 period).
While the returns to invested capital are trivially linked to capital productivity, the link to total
factor productivity needs more attention because in theory, differences in labor productivity
might offset opposite differences in capital productivity.  However, this is not the case in
practice – just the opposite: Labor and capital productivity are positively correlated across
countries and industries (McKinsey Global Institute, 1996), generating the positive correlation
between the returns visible in Figure 5 and total factor productivity.
In summary, the Rhine model of corporate governance with a highly concentrated
ownership of capital by banks and cross holdings appears to generate lower short- and long-
run returns to invested capital as well as lower total factor productivity than the United States
with its dominance of institutional investors.
Of course, there are many other reasons for international differences in financial per-
formance and productivity in addition to corporate governance.  A prime candidate is the ex-
tent of competition in the products market.  However, there may be important interactions.
Börsch-Supan (1999b) and McKinsey Global Institute (1996) argue that lower productivity
can be traced to a self-reinforcing interaction of less product market competition and weaker
capital market pressures in West Germany and Japan, which in turn are exacerbated by gov-
ernment regulation and ownership.  Januszewski, Köke and Winter (1999) investigate whether
such interactions exist in Germany.  Using a panel with data on almost 1000 German firms
over the 1986–94 period, they find that those industries which are characterized by more in-
tensive product market competition tend to see higher productivity growth rates, controlling
for the effects of corporate governance.  Similar findings have been obtained by Nickell
(1996) for the U.K.  There is also some evidence that the productivity effects of tighter corpo-
rate governance are enhanced by more flexible labor markets, but strong empirical evidence is
hard to obtain for the industrialized countries.  For developing countries, Holzmann (1997)
and Börsch-Supan, Palacios and Tumbarello (1999) provide evidence that links the reduction
of the informal labor market sector to pension reform and improved productivity.
Pension funds and productivity
The third, and final, step of our analysis is to look how pension funds have changed,
and will continue to change, capital markets and thus ultimately total factor productivity of an
economy.  Pension funds can play an important role in developing financial markets in addi-
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tion to their role in disciplining management and improving corporate governance as active
institutional investors.  This line of reasoning has been put forward by the World Bank, em-
phasizing positive feedbacks of financial development through endogenous growth mecha-
nisms such as those described by Cosetti (1994), Holzmann (1997), and Cosetti and Schmidt-
Hebbel (1997).
Indirect evidence for this view stems from the growing literature on the role of finan-
cial development and financial market structure for productivity and growth.  For instance,
Levine and Zervos (1998) provide empirical evidence for the importance of financial markets
in economic growth.  They report that stock market liquidity is positively and robustly corre-
lated with contemporaneous and future rates of economic growth, consistent with the view
that a greater ability to trade ownership of an economy’s productive technologies facilitates
efficient resource allocation, physical capital formation, and faster economic growth. Levine
and Zervos also find no negative impact of stock market liquidity, international capital market
integration, or stock return volatility on private savings.  Similar findings have been obtained
by Rajan and Zingales (1998) who compare industrial sectors across countries, arguing that
financial development reduces the costs of external finance to firms.
Direct empirical evidence is scarce for the same reason that we already encountered:
usually there is no counterfactual, since pension systems change rarely and if so, only gradu-
ally.  One exception is Chile, the quintessential pension reform example.26  Among the many
references which describe this experiment are Diamond and Valdes-Prieto (1995) for a de-
tailed survey, Diamond (1994) for a succinct review, and Schmidt-Hebbel (1998a and b) for
very recent assessments of the macroeconomic evidence.
Most reviews agree that the Chilean reform was successful in terms of reducing con-
tribution rates and nevertheless providing a high level of retirement income.  It is more con-
troversial whether the pension reform (as opposed to the many other policy changes) caused
the increases in productivity and growth.  Holzmann (1997) estimates that the improvements
in a set of financial market indicators, themselves correlated with the amount of savings in
AFPs, the Chilean pension funds, contributed to a 2 percent increase in the rate of growth
through an increase in total factor productivity.  This is a strong result as it shifts the entire
growth path, not only the level of GDP.  Schmidt-Hebbel (1998b) estimates a 50 percent
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  In addition to Chile, a study by the U.S. Congressional Budget Office (1999) provides evidence on pension reforms in the
United Kingdom, Australia, Mexico, and Argentinia.
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lower coefficient but still finds a large and significant effect.  Specifically, he shows that gross
national savings, gross domestic investment, and GDP growth have increased in their levels
and have decreased in their volatilities significantly in the third decade after the reform.
While the improvements in financial performance and productivity are undisputed, it is not
clear how much of the success can be attributed to pension reform per se.  Some attempts
have been made to establish a causal role of the pension reform – separating pension reform
from fiscal consolidation and macroeconomic stabilization – but the historical experiment has
been too recent to permit a reliable econometric separation.  However, this may be besides the
point because pension reform, fiscal consolidation and macroeconomic stabilization were a re-
enforcing package that generated the positive economic development in Chile.
Turning to the industrialized countries there also appears to be a positive link between
institutional investors and productivity, again relying on international comparisons.  Figure 6
relates the ownership share of institutional investors, drawn from the Bank for International
Settlements (1998), to total factor productivity, obtained from Hall and Jones (1996).  The
sample of countries corresponds to Table 6.  The relation is anything but tight with an R2 of
about 20 percent, but nevertheless, those countries which have a high share of institutional
investors tend to have higher total factor productivity.
Figure 6: Institutional investors and total factor productivity
Notes: The vertical axis represents total factor productivity as percent of U.S. total factor productivity.  The horizontal
axis displays the share of funds held by institutional investors as percent of GDP.
Sources: Authors’ calculations based on Bank for International Settlements (1998), Table V.5, and Hall and Jones
(1996).
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There is also a host of case studies that report on single companies and their develop-
ments when corporate governance and shareholder activism changed, see Black (1998) for a
skeptical review of the literature. He concludes that the correlation between shareholder ac-
tivism and firm performance is positive but small.  The most prominent successful examples
are CalPERS, the largest state pension plan in California, and TIAA-CREF, the U.S. pension
fund for teachers and academics. Smith (1996) and Carleton, Nelson and Weisbach (1997)
discuss these success stories of active involvement in targeting poorly performing companies.
However, there are also counterexamples.  Prominent cases are the provident funds in
Southeast-Asia which have destroyed wealth, as detailed by Asher (1998), and did contribute
to economic growth only through a massive accumulation of capital, but not by increasing
total factor productivity.  This has been shown in the growth analyses of Kim and Lau (1994)
and Young (1994).  These two faces of the Asian miracle have obtained dramatic relevance in
the recent Asian crisis and bear several lessons for funded pension systems, in particular the
need for competition among funds as realized in the Anglo-Saxon countries and Chile, and to
a lesser extent in the Netherlands and Switzerland.
5. Summary and conclusions
We have tried to broaden the debate about public pension reform.  Our main argument
is that fundamental pension reform – a transition from the omnipresent pay-as-you-go systems
to a substantially higher extent of prefunding – has benefits over and above those that are usu-
ally in the focus of the transition debate.  These additional benefits occur through more effi-
cient capital markets and have the potential to overcompensate the welfare losses created by
the transition burden.
Using Germany as an example, we first showed that an increase in the extent of pre-
funding is unavoidable unless future retirees are content with a major reduction in retirement
income.  This shift comes silently as households increase their currently small retirement
savings in response to a reduction in the replacement rate of public pensions.  A more formal
transition, say to an equal share of pay-as-you-go and funded pension provision, would imply
only a small transition burden but nevertheless generate a stock of pension funds that is suffi-
ciently large to change the nature of the German capital market.
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On the supply side of the capital market, we argued that saving patterns and portfolio
choice in Germany are indeed strongly shaped by the current pay-as-you-go system, and will
consequently change in the wake of a fundamental pension reform.  The old-age savings puz-
zle – a relatively flat age-saving profile with positive saving in old age – may disappear when
retirement saving becomes a dominant savings motive as envisaged in Modigliani’s life-cycle
hypothesis.
The demand side of the German capital market is also strongly shaped by the German
monolithic pension system.  Germany has few institutional investors, and very few pension
funds among them.  Most stocks are controlled by banks and through industrial cross holdings
which arguably exhibit weaker corporate governance than aggressive pension funds.  In this
situation, a transition to funded pension schemes can have positive effects on firm perform-
ance and productivity growth for two main reasons.  First, the flow of retirement savings into
pension funds broadens financial markets and hence facilitates the provision of external fi-
nance to private firms.  Second, providing outside equity finance (as opposed to bank credits)
puts more pressure on management and improves corporate governance.  Finally, functioning
corporate governance is the mechanism that transmits the pressure to earn high returns on the
financial side to a pressure on productivity on the real side of the economy, thereby linking
financial performance and GDP growth.  This link will fail if capital markets lack competi-
tion.  In turn, there is some evidence indicating that the positive effects of investing in pension
funds will be more pronounced when they are accompanied by increased product market
competition.
The paper provided many bits and pieces of evidence for this set of links.  Clearly,
more research is needed to make this line of argument tight.  This is not a simple task because
economic theory provides us with countervailing effects, and empirical research often lacks
proper exogenous variation to identify causes and effects.  Nevertheless, more research ap-
pears to be a worthy cause since we have a potential here for small but persistent changes in
total factor productivity which will have large long-run effects on growth.
29
References
Aaron, H. (1966): The Social Insurance Paradox, Canadian Journal of Economics and Politi-
cal Science, 32, 371–374.
Asher, M. G. (1998): Investment Policies and Performance of Provident Funds in Southeast
Asia, Paper presented at Workshop on Pension System Reform, Governance, and Fund
Management, January 1998.
Bank for International Settlements (1998): 68th Annual Report. Basle.
Baums, T. (1994): The German Banking System and its Impact on Corporate Finance and
Governance. In: M. Aoki and H. Patrick (eds.): The Japanese Main Bank, Oxford: Ox-
ford University Press, 409–449.
Becht, M. and E. Boehmer (1999): Transparency of ownership and control in Germany. Un-
published manuscript, Université Libre de Bruxelles and Humboldt-Universität zu
Berlin.
Black, B. S. (1998): Shareholder Activism and Corporate Governance in the United States, in:
P. Newman (ed.): The New Palgrave Dictionary of Economics and the Law. London:
Macmillan.
Börsch-Supan, A. (1992): Saving and consumption patterns of the elderly: the German case.
Journal of Population Economics, 5, 289–303.
Börsch-Supan, A. (1998): Germany: A Social Security System on the Verge of Collapse. In:
H. Siebert (ed.) Redesigning Social Security. Tübingen: J.C.B. Mohr (Paul Siebeck).
Börsch-Supan, A. (1999a): Incentive Effects of Social Security on Labor Force Participation:
Evidence in Germany and Across Europe. Journal of Public Economics, forthcoming.
Börsch-Supan, A. (1999b): Capital Productivity and the Nature of Competition, Brookings
Papers on Economic Activity, Microeconomics. 205–244.
Börsch-Supan, A. (1999c): Zur deutschen Diskussion eines Übergangs vom Umlage- zum
Kapitaldeckungsverfahren in der deutschen Rentenversicherung. Finanzarchiv,  forth-
coming.
Börsch-Supan, A. and K. Stahl (1991): Life-cycle savings and consumption constraints. Jour-
nal of Population Economics, 4, 233–255.
Börsch-Supan, A., A. Reil-Held, R. Rodepeter, R. Schnabel and J. Winter (1999): Ersparnis-
bildung in Deutschland: Meßkonzepte und Ergebnisse auf Basis der EVS. Discussion
Paper No. 99-40, Sonderforschungsbereich 504, Universität Mannheim.
Börsch-Supan, A., and R. Schnabel (1998): Social Security and Declining Labor Force Par-
ticipation in Germany. American Economic Review, 88(2), 173–178.
Börsch-Supan, A., and R. Schnabel (1999): Social Security and Retirement in Germany. In:
Gruber, J., and D. Wise (eds.): International Comparison of Social Security Systems.
Chicago: The University of Chicago Press.
Börsch-Supan, A., R. Palacios and P. Tumbarello (1999), Pension Systems in the Middle East
and North Africa: A Window of Opportunity. Discussion Paper No. 99-44, Sonderfor-
schungsbereich 504, Universität Mannheim.
30
Bos, E., Vu, M.T ., Massiah, E., and Bulatao, R. (1994): World Population Projections, 1994-
95, The International Bank for Reconstruction and Development/The World Bank.
Browning, E.K., (1985): Why the Social Insurance Budget is Too Large in a Democracy, Eco-
nomic Inquiry, 13, 373-388.
Brunner, J. (1994): Redistribution and the Efficiency of the Pay-as-you-go Pension System,
Journal of Institutional and Theoretical Economics, 150, 511–523.
Brunner, J. (1996): Transition from a Pay-as-you-go to a Fully Funded Pension System: The
Case of Differing Individuals and Intragenerational Fairness, Journal of Public Eco-
nomics, 60, 131–146.
Brunsbach, S. and O. Lang (1998): Steuervorteile und die Rendite des Lebensversicherungs-
sparens. Jahrbücher für Nationalökonomie und Statistik, 217(2), 185–213.
Bundesministerium des Inneren (1996): Modellrechnungen zur Bevölkerungsentwicklung in
der Bundesrepublik Deutschland bis zum Jahre 2040. Bonn: Bundespresseamt.
Carlin, W. and C. Mayer (1998): Finance, investment and growth. Unpublished manuscript,
University College London and Said Business School, University of Oxford.
Carleton, W.T., Nelson, J.M. and Weisbach, M.S. (1997): The influence of institutions on
corporate governance through private negotiations: evidence from TIAA-CREF.
Working paper, University of Arizona, Department of Finance.
Chand and Jaeger (1996): Aging Populations and Public Pension Schemes, IMF Occasional
Papers 147, International Monetary Fund, Washington D.C.
Congressional Budget Office (1999): Social Security Privatization: Experiences Abroad.
CBO Paper, U.S. Congressional Budget Office, Washington D.C.
De Jong, H.W. (1995): European Capitalism: Between Freedom and Social Justice, Review of
Industrial Organization, 10, 399-419.
Deutsche Bank Research (1996): From Pension Reserves to Pension Funds: An Opportunity
for the German Financial Market. Frankfurt: Deutsche Bank Research.
Deutsches Institut für Altersvorsorge (1998): Renditen der gesetzlichen Rentenversicherung
im Vergleich zu alternativen Anlageformen. Frankfurt: Deutsches Institut für Alters-
vorsorge.
Diamond, D. W. (1984): Financial intermediation and delegated monitoring. Review of Eco-
nomic Studies, 51, 393–414.
Diamond, P. A. (1994): Privatization of Social Security: Lessons from Chile, Revista Analisis
Economico, 9(1).
Diamond, P. A., and J. Gruber (1999): Social Security and Retirement in the United States. In:
Gruber, J., and D. A. Wise (eds.): International Social Security Comparisons. Chi-
cago: The University of Chicago Press.
Diamond, P.A. and Valdes-Prieto (1995): Social Security Reforms, in: B. Bosworth, R. Dorn-
busch and R. Laban (eds.), The Chilean Economy: Policy Lessons and Challenges,
Washington: The Brookings Institution.
Edwards, J. and K. Fischer (1994): Banks, Finance and Investment in Germany. Cambridge:
Cambridge University Press.
31
Feldstein, M., and Samwick, A. (1998): The Transition Path to Privatizing Social Security, in
M. Feldstein (ed.): Privitazing Social Security, Chicago: The University of Chicago
Press.
Fenge, R. (1995): Pareto-Efficiency of the Pay-As-You-Go Pension System with
Intergenerational Fairness, Finanzarchiv, 52, 357–63.
Fenge, R. (1997): Effizienz der Alterssicherung, Physica-Verlag, Frankfurt.
Franks, Julian and Colin Mayer (1990): Capital Markets and Corporate Control: A Study of
France, Germany and the UK, Economic Policy, 4(10), 189–231.
Franks, Julian and Colin Mayer (1995), Ownership and Control. In: H. Siebert (ed.), Trends in
Business Organization, Tübingen: Mohr, 171–200.
Gruber, J., and D. Wise (1999): International Comparison of Social Security Systems. Chi-
cago: The University of Chicago Press.
Hain, W., and H.-W. Müller (1998): Demographische Komponente, zusätzlicher Bundes-
zuschuß, Verstetigung des Beitragssatzes und finanzielle Auswirkungen des RRG
1999. Deutsche Rentenversicherung, No. 1-2.
Hall, Robert E., and Charles I. Jones (1996): The Productivity of Nations, NBER Working
Paper No. 5812, Cambridge, Mass.
Hellwig, Martin (1997): Unternehmensfinanzierung, Unternehmenskontrolle und Ressource-
nallokation: Was leistet das Finanzsystem?, in B. Gahlen, H. Hesse und H.J. Ramser,
Finanzmärkte, Tübingen: Mohr, 211–243.
Holzmann, R. (1997): Pension Reform, Financial Market Development and Endogenous
Growth: Preliminary Evidence from Chile, IMF Staff Papers.
Homburg, S. (1990): The Efficiency of Unfunded Pension Schemes, Journal of Institutional
and Theoretical Economics, 146, 640–47.
Januszewski, S., J. Köke and J. Winter (1999): Product market competition, corporate gov-
ernance and firm performance: an empirical analysis for Germany. Unpublished manu-
script, University of Mannheim and Zentrum für Europäische Wirtschaftsforschung,
Mannheim.
Jensen, Michael C. and Richard S. Ruback (1983): The Market for Corporate Control: The
Scientific Evidence, Journal of Financial Economics, 11, 5-50.
Kaplan, S. N. (1997): Corporate Governance and Corporate Performance: A Comparison of
Germany, Japan and the U.S. In: K. J. Hopt and E. Wymeersch (eds.): Comparative
Corporate Governance: Essays and Materials, Berlin: Walter de Gruyter, 195–210.
Kim, J.-I., and L.J. Lau (1994): The Sources of Economic Growth of the East Asian Newly
Industrialized Countries, Journal of the Japanese and International Economies, 8,
235-271.
Kotlikoff, L.J. (1998): Simulating the Privatization of Social Security in General Equilibrium,
in: M. Feldstein (ed.): Privitazing Social Security, Chicago: The University of Chicago
Press.
Levine, R., and S. Zervos (1998): Stock Markets, Banks, and Economic Growth, American
Economic Review, 88(3), 537–58.
32
Mayer, Colin (1988): New Issues in Corporate Finance, European Economic Review, 32,
1167-1189.
McKinsey Global Institute (1996): Capital Productivity, Washington, D.C.: McKinsey Global
Institute.
Mueller, D.C. and B.B. Yurtoglu (1998): Rates of Return: A Cross National Comparison,
mimeo, Department of Economics, University of Vienna.
Nickell, S. J. (1996): Competition and corporate performance. Journal of Political Economy,
104:4, 724–746.
Organization of Economic Cooperation and Development (1988): Ageing Populations: The
Social Policy Implications, Paris: OECD.
Organization of Economic Cooperation and Development (1992): Purchasing Power Parities
and Real Expenditures, 1990 - EKS Results, Paris: OECD.
Perlitz, M. and F. Seger (1994): The Role of Universal Banks in German Corporate Govern-
ance, Business and the Contemporary World, 6:4, 49–67.
Pestieau, P. (1996): Social Protection and Private Insurance: Reassessing the Public Versus
Private Sector in Insurance, The Geneva Papers on Risk and Insurance Theory, 19,
81–92.
Porter, M. E. (1992): Capital Disadvantage: America’s Failing Capital Investment System,
Harvard Business Review, 70 (5), 65–82.
Poterba, J.M. (1994): International Comparisons of Household Savings, Chicago: The Uni-
versity of Chicago Press.
Prognos (1995): Perspektiven der gesetzlichen Rentenversicherung für Gesamtdeutschland
vor dem Hintergrund politischer und ökonomischer Rahmenbedingungen. Basel:
Prognos.
Prognos (1998): Auswirkung veränderter ökonomischer und rechtlicher Rahmenbedingungen
auf die gesetzliche Rentenversicherung in Deutschland, Basel: Prognos.
Prowse, S. (1994): Corporate Governance in an International Perspective: A Survey of Corpo-
rate Governance Mechanisms Among Large Firms in the United States, the United
Kingdom, Japan, and Germany. Bank for International Settlements Paper No. 41.
Rajan, R.G., and L. Zingales (1998): Financial Dependence and Growth, American Economic
Review, 88(3), 559–88.
Rosevaere, D., W. Leibfritz, D. Fore and E. Wurzel (1996): Ageing Populations, Pension
Systems and Government Budgets: Simulation for 20 OECD Countries, Paris: OECD.
Schmidt, P. (1995): Die Wahl des Rentenalters – Theoretische und empirische Analyse des
Rentenzugangsverhaltens in West- und Ostdeutschland. Frankfurt: Lang.
Schmidt-Hebbel, K. (1998): Chile’s Takeoff: Facts, Challenges, Lessons, in: Economic De-
velopment, Institute of the World Bank, Washington, D.C.
Smith, M.P. (1996): Shareholder Activism by Institutional Investors: Evidence from Cal-
PERS, Journal of Finance, 51, 227–252.
Schnabel, R. (1998): Rates of return of the German pay-as-you-go pension system.  Discus-
sion Paper No. 98-56, Sonderforschungsbereich 504, Universität Mannheim.
33
Schnabel, R. (1999a): The declining participation in the German PAYG pension system. Dis-
cussion Paper No. 99-42, Sonderforschungsbereich 504, Universität Mannheim.
Schnabel, R. (1999b): The golden years of social security – life-cycle income, pensions and
savings in Germany. Discussion Paper No. 99-40, Sonderforschungsbereich 504, Uni-
versität Mannheim.
Shleifer, Andrej and Robert W. Vishny (1997): A Survey of Corporate Governance, Journal
of Finance, 52 (2), 737–783.
Siddiqui, S. (1997): The Pension Incentive to Retire: Empirical Evidence for West Germany.
Journal of Population Economics, 10(4), 463–86.
Verbon, H. (1988): The Evolution of Public Pension Schemes, Berlin, Heidelberg: Spinger.
Walliser, J. and J. Winter (1999): Tax incentives, bequest motives and the demand for life
insurance: evidence from Germany. Discussion Paper No. 99-28, Sonderfor-
schungsbereich 504, Universität Mannheim.
Wenger, E. and C. Kaserer (1997): The German System of Corporate Governance – A Model
which should not be imitated. Working paper No. 14, American Institute for Contem-
porary German Studies.
World Bank (1994): Averting the Old Age Crisis, Oxford: Oxford University Press.
Young, A. (1994): Lessons from the East Asian NICs: A Contrarian View, European Eco-
nomic Review, 38.
SONDERFORSCHUNGSBereich 504 WORKING PAPER SERIES
Nr. Author Title 1
01-52 Martin Hellwig
Klaus M. Schmidt
Discrete-Time Approximations of the
Holmstro¨m-Milgrom Brownian-Motion Model of
Intertemporal Incentive Provision
01-51 Martin Hellwig The Role of Boundary Solutions in Principal-Agent
Problems with Effort Costs Depending on Mean
Returns
01-50 Siegfried K. Berninghaus Evolution of conventions - some theoretical and
experimental aspects
01-49 Dezso¨ Szalay Procurement with an Endogenous Type Distribution
01-48 Martin Weber
Heiko Zuchel
How Do Prior Outcomes Affect Risky Choice?








Organizational Rules and Rule Histories
01-45 Nikolaus Beck
Peter Walgenbach
Formalization and ISO 9000 - Changes in the
German Machine Building Industry
01-44 Anna Maffioletti
Ulrich Schmidt
The Effect of Elicitation Methods on Ambiguity
Aversion: An Experimental Investigation
01-43 Anna Maffioletti
Michele Santoni
Do Trade Union Leaders Violate Subjective
Expected Utility?Some Insights from Experimental
Data
01-42 Axel Bo¨rsch-Supan Incentive Effects of Social Security Under an
Uncertain Disability Option
01-41 Carmela Di Mauro
Anna Maffioletti




Altersvorsorge, Konsumwunsch und mangelnde
Selbstdisziplin: Zur Relevanz deskriptiver Theorien
fu¨r die Gestaltung von Altersvorsorgeprodukten
SONDERFORSCHUNGSBereich 504 WORKING PAPER SERIES
Nr. Author Title 2
01-39 Heiko Zuchel What Drives the Disposition Effect?
01-38 Karl-Martin Ehrhart European Central Bank Operations: Experimental
Investigation of the Fixed Rate Tender
01-37 Karl-Martin Ehrhart European Central Bank Operations: Experimental
Investigation of Variable Rate Tenders
01-36 Karl-Martin Ehrhart A Well-known Rationing Game
01-35 Peter Albrecht
Raimond Maurer
Self-Annuitization, Ruin Risk in Retirement and
Asset Allocation: The Annuity Benchmark
01-34 Daniel Houser
Joachim Winter
Time preference and decision rules in a price search
experiment
01-33 Christian Ewerhart Iterated Weak Dominance in Strictly Competitive
Games of Perfect Information
01-32 Christian Ewerhart THE K-DIMENSIONAL FIXED POINT
THEOREM OF PROVABILITY LOGIC
01-31 Christian Ewerhart A Decision-Theoretic Characterization of Iterated
Weak Dominance
01-30 Christian Ewerhart Heterogeneous Awareness and the Possibility of
Agreement
01-29 Christian Ewerhart An Example for a Game Involving Unawareness:
The Tragedy of Romeo and Juliet




About the Importance of Arguments, or: Order
Effects and Conversational Rules
01-26 Heiko Zuchel
Martin Weber
The Disposition Effect and Momentum
01-25 Volker Stocke´ An Empirical Test of the Contingency Model for
the Explanation of Heuristic-Based Framing-Effects
SONDERFORSCHUNGSBereich 504 WORKING PAPER SERIES
Nr. Author Title 3
01-24 Volker Stocke´ The Influence of Frequency Scales on the Response
Behavior. A Theoretical Model and its Empirical
Examination
01-23 Volker Stocke´ An Empirical Examination of Different
Interpretations of the Prospect Theorys´
Framing-Hypothesis
01-22 Volker Stocke´ Socially Desirable Response Behavior as Rational
Choice: The Case of Attitudes Towards Foreigners
01-21 Phillipe Jehiel
Benny Moldovanu
License Auctions and Market Structure
01-20 Phillipe Jehiel
Benny Moldovanu












Construction of a Transaction Based Real Estate
Index for the Paris Housing Market
01-16 Martin Hellwig The Impact of the Number of Participants on the
Provision of a Public Good




Savings: The Policy Debate in Europe
01-13 Thomas Langer Fallstudie zum rationalen Entscheiden: Contingent
Valuation und der Fall der Exxon Valdez
